Phylogenetic analyses of simian immunodeficiency virus (SIV) isolates reveal that they belong to five distinct lineages of the lentivirus family of retroviruses (46) . These five SIV lentivirus lineages form a distinct subgroup, because primate viruses are more closely related to each other than to lentiviruses from nonprimate hosts (46) . Importantly, only simian species indigenous to the African continent are naturally infected (4, 13, 28, 35) . Thus far, natural SIV infections in Africa have been documented in the sooty mangabey (SM), (Cercocebus torquatus atys) (SIVsm strains) in Liberia (30) , in Sierra Leone (4, 5) , and the Ivory Coast (43) ; in all four subspecies of African green monkeys (Cercopithecus aethiops) (1, 21, 22, 25, 33, 34, 39) (SIVagm strains) in eastern, central, and western Africa; in the Sykes monkey (Cercopithecus mitis) (SIVsyk strains) (9) in Kenya; in the mandrill (Mandrillus sphinx) (SIVmnd strains) (38, 50) in Gabon; and in chimpanzees (Pan troglodytes) (SIVcpz strains) (19, 20, 41, 42) in Gabon. Because these SIVs and their simian hosts are highly divergent from each other and are widely distributed across Africa, it is believed that the SIV family evolved and established itself in African simians long before AIDS appeared in humans (4, 15, 18, 19, 21, 30, 37, 47) .
One common characteristic among all SIVs is that none are associated with immunodeficiency or any other disease in their natural hosts (9, 13, 22, 28, 30, 35, 38) . This finding is in marked contrast to AIDS, which occurs in humans and macaques infected with primate lentiviruses (2, 7, 8, 27, 35) . This lack of disease in the natural SIV hosts may be an example of long-term evolution toward avirulence (16) , which supports the hypothesis that SIV has infected African simians for a relatively long time.
Human AIDS is caused by two distinct primate lentiviruses, human immunodeficiency virus type 1 (HIV-1) and HIV-2 (2, 7). Interestingly, the phylogeny of HIV is markedly different from that of SIV, because genetic analyses have shown that the human viruses do not represent separate sixth and seventh lineages of primate lentiviruses but instead are members of two of the five existing SIV lineages (37, 46) . HIV-1 is in the HIV-1/SIVcpz group (19, 51) , and HIV-2 belongs to the HIV-2/SIVsm family (18, 23) . These phylogenetic data on the HIV-1 and HIV-2 lineages have long suggested separate simian origins for HIV-1 and HIV-2 (37, 46) . Molecular studies of naturally occurring SIVsm and HIV-2 strains from rural West Africa have provided convincing evidence for a simian origin of HIV-2. A close genetic relation-ship has been established between the HIV-2 D and E subtypes and SIVsm strains found in household pet SMs in West Africa (4, 14, 15) . Moreover, all six known subtypes of HIV-2, including a new subtype, F (3), are found only within the natural range of SIV-infected SMs in West Africa. No other area of Africa or of the rest of the world has all six known HIV-2 subtypes. Together, these data provide strong support for independent transmissions of SIVsm from naturally infected SMs to humans.
In contrast, there is much less information to support a simian origin for HIV-1. Although SIVcpz is the closest relative to HIV-1, there are only a few isolates, thus raising questions as to the likely primate reservoir. Only three SIVcpz strains have thus far been identified (20, 41, 42, 51) . The first one was isolated from a single, household pet chimpanzee in Gabon that was not part of a primate research colony (42) . An additional SIVcpz strain was found in a captive chimpanzee which was wild-caught in Zaire and thus likely was infected in Africa (41, 51) . Finally, PCR data suggested the existence of a third SIVcpz strain, again from a wild-caught chimpanzee from Gabon (20) . Thus, although based on limited data, the hypothesis that HIV-1 is derived from members of a larger SIVcpz lineage remains plausible. However, additional SIVs within the HIV-1/SIVcpz lineage must be found to better understand the origin of the HIV-1 family.
Here, we report the isolation and genetic characterization of a new SIV from a red-capped mangabey (RCM), Cercocebus torquatus torquatus. This RCM was a household pet in Lambarene, Gabon, and was not part of a primate colony, a zoo, or a research facility. Phylogenetic analysis of SIVrcm pol gene sequences surprisingly showed a close relationship with the HIV-1/SIVcpz group of viruses. However, analysis of gag gene sequences indicated a new lineage, independent from previously characterized SIVs. Based on these phylogenetic data and the geographic location of the new mangabey host, SIVrcm may have been generated by an ancient recombination involving a member of an independent (sixth) SIV lineage and an ancestor of today's HIV-1/SIVcpz group.
MATERIALS AND METHODS
Animals and specimens. Ten-milliliter samples of heparinized whole blood were collected from household pet monkeys on site under ketamine anesthesia (10 mg/kg). Table 1 shows the number of each monkey species that were tested. Each pet monkey was tattooed with a unique number so that no animal was inadvertently sampled more than once and so that the monkeys could be identified for follow-up specimen collection. Peripheral blood mononuclear cells (PBMC) and plasma were separated in the field by centrifugation with Lymphocyte Separation Medium (Organon Teknika, Inc., Durham, N.C.), as previously described (4) . Cynomolgus macaques, Macaca fascicularis, were housed at the Centre International de Recherches Medicales (CIRMF), Franceville, Gabon.
EIA and Western blots. An HIV-2 enzyme immunoassay (EIA) was used as described previously (3) for initial screening of plasma collected in the field. Samples that were positive by EIA were retested with Western blot strips containing HIV-2 (Sanofi Diagnostics, Pasteur, Inc., Paris, France), SIVsmLib1 (a West African-derived SIVsm) (30) , SIVmnd (a gift from Jo Ann Yee, University of California, Davis), and SIVagm (a gift from Jonathan Allan, Southwest Foundation for Biomedical Research, San Antonio, Tex.) antibodies HIV-1 Western blot strips (Diagnostic Biotechnology Ltd., Singapore) contained HIV-1 viral proteins plus an antigenic peptide derived from the HIV-2 transmembrane (TM) protein. Positive control plasma and sera were from HIV-1 or HIV-2 antibodypositive humans, SIVmac251-infected macaques, SIVmnd-infected mandrills, and SIVagm-infected African green monkeys. Negative control sera and plasma were from humans, mangabeys, and macaques.
Treatment of RCM PBMC to remove CD8-bearing cells. To increase isolation efficiency, RCM PBMC were treated with a monoclonal antibody and magnetic beads designed to remove CD8 ϩ cells. PBMC were separated on Lymphocyte Separation Medium as described above and resuspended in phosphate-buffered saline with 5% fetal calf serum, penicillin, streptomycin, and 20 mM HEPES buffer. IOT8a antibody (Becton Dickinson and Co., Los Angeles, Calif.) was added at a 1:50 final dilution and incubated with 2 ϫ 10 7 PBMC per ml for 30 min at 4°C with gentle agitation. After incubation with IOT8a antibody, the PBMC were washed in phosphate-buffered saline and resuspended with beads (two beads per cell) that attach to the cell-bound IOT8a antibody (Dynabeads M450; Dynal, Inc., Lake Success, N.Y.). After incubation for 30 min at 4°C, the beads were bound to a magnet and cells bound by the magnet were removed. The treated PBMC were used immediately for cocultivation with Molt 4 clone 8 or CEMx174 cells.
Tissue culture. For propagation of virus, uninfected human and RCM PBMC (10 6 /ml) were stimulated for 3 days with 10 g of concanavalin A (ConA) per ml in RPMI 1640 medium plus antibiotics and 10% fetal calf serum. Rhesus PBMC were prepared as described above except that 10 g of staphylococcal enterotoxin ␤ per ml was used as the mitogen. The infection of cultures was monitored by SIV p27 antigen assay as described previously (31) . Virus-containing tissue culture fluids were stored in liquid nitrogen and shipped in dry ice for virus isolation. Cell lines CEMx174 and Molt 4 clone 8 were maintained and cocultivated with monkey PBMC as described previously (29) .
Extraction and PCR amplification of DNA. DNA was isolated from infected cell cultures as reported previously (3) . pol primers were designed from a highly conserved area of the pol gene; these were UNIPOL1 (5Ј-AGTGGATTCATA GAAGCAGAAGT-3Ј) and UNIPOL2 (5Ј-CCCCTATTCCTCCCCTTCTTTTA AAA-3Ј) (32) . Additional pol primers were used to extend the pol sequence toward the 3Ј end of the pol gene; these were SS1 (5Ј-CAAGGAGTAGTGGA AAGCATG-3Ј) and SS2 (5Ј-TACTGCCCCTTCACCTTTC-3Ј). PCR conditions were as reported previously (32) . The leftward primer (SS1) was homologous with the newly sequenced SIVrcm pol fragment, and the rightward primer (SS2) was a conserved sequence from SIVcpzANT pol positions 4424 to 4406. gag was amplified with primers gag A (5Ј-AGGTTACGGCCCGGCGGAAAGAAAA-3Ј) and gag B (5Ј-CCTACTCCCTGACAGGCCGTCAGCATTTCTTC-3Ј) as described previously (14) . These primers have previously been shown to be highly cross-reactive, amplifying both HIV-1 and HIV-2 strains (14) .
Sequencing and phylogenetic analysis. PCR products were cloned, sequenced, and analyzed as described previously (3, 11, 12, 14) . Proviral DNA sequences were aligned by using Clustal W and adjusted by eye with the multiple-alignedsequence editor (10) . The genetic distances given in Table 2 were calculated by using DOTS (26) . No primer sequences were included in the phylogenetic analyses. The reproducibility of the branching orders was determined by bootstrap analysis with 1,000 replicates. Trees were plotted by using Treetool.
Nucleotide sequence accession numbers. Nucleotide sequences were submitted to GenBank and are available under accession numbers AF028607 and AF028608.
RESULTS
Identification of seropositive pet monkeys. Table 1 shows data for 29 nonhuman primates that were being kept as household pets in Gabonese villages near the town of Lambarene. Seven different species were identified, all of which were indigenous to Gabon (52) . With the permission of the owners, 10 ml of heparinized blood was collected from each animal. Monkeys were tattooed with a unique number (001 through 029) so that they could be relocated and identified for follow-up specimen collections.
Plasma samples from 2 of the 29 monkeys contained antibody that reacted in the HIV-2 antibody detection assay. One animal was a mandrill, and the other was an RCM, Cercocebus torquatus torquatus. Attempts to isolate virus from the mandrill were unsuccessful (data not shown). Moreover, this mandrill could not be relocated for a second, follow-up blood sample. The focus of the study thus was on the seropositive mangabey, RCM 9, which was the first SIV-seropositive individual of its species to be identified. RCM 9 was relocated for follow-up studies. RCM 9 was a young female which had been captured from a free-living troop of RCMs in the coastal region near Lambarene, Gabon. She weighed 2.7 kg. According to her owner, RCM 9 had been kept alone for about 1 year. Based on her weight, apparent sexual immaturity, and information from the owner, her age was estimated at 2 to 3 years at the time of the first sampling in 1995. Physical examination confirmed that the animal was healthy, showing no evidence of lymphadenopathy, wasting, or other observable signs of illness.
Analysis of RCM antibodies by Western blotting. To test for SIV-cross-reacting antibodies, RCM 9 plasma was retested by Western blotting with HIV-2, SIVsm, SIVmnd, and SIVagm antigens (Fig. 1) . The results in Fig. 1 showed that RCM 9 plasma reacted with p26/p27 of all four viruses as well as with the TM antigens of HIV-2 and SIVagm. Binding to p27 on SIVsm and SIVmnd immunoblots ( Fig. 1 ) was weaker than binding to the HIV-2 and SIVagm core antigens but was still detectable. The plasma specimens listed in Table 1 were also tested by Western blotting with HIV-1 antigens. The results were similar to those in Fig. 1 (data not shown) . These data thus provide evidence for a present or past infection of RCM 9 with a virus related to previously characterized primate lentiviruses. However, Western blot results are not reliably predictive of phylogenetic relationships between viruses, as shown in our previous work (4) . The identification of the lentivirus lineage to which this RCM virus belonged thus required sequencing of part of the viral genome and phylogenetic analysis.
Transmission of the SIV-related virus to a seronegative RCM and to cynomolgus macaques. The SIV-seropositive RCM 9 was relocated in a second visit to Lambarene, and its identity was confirmed from the tattoo. The pet was obtained from the owner and transferred to the primate facility at CIRMF. To serve as uninfected control mangabeys and sources of uninfected RCM PBMC, two seronegative RCMs identified in Table 1 , RCM 6 and RCM 15, were also obtained from their owners in Lambarene.
To determine if the naturally seropositive RCM 9 was harboring an active virus infection that was transmissible to uninfected monkeys, 10 ml of whole heparinized blood from RCM 9 was inoculated intravenously into RCM 15 and also into two cynomolgus macaques, all of which were housed at CIRMF. Figure 2A depicts the HIV-2-reactive antibody pattern from day 0 through day 70 after blood transfusion of RCM 15. On day 0, plasma of RCM 15 had a nonspecific reaction with the core antigen of HIV-2 ( Fig. 2) . We have previously reported similar nonspecific activity for mangabey plasma collected in West Africa (4), which also occurs in human plasma and is unrelated to lentivirus infections (4) . By day 70, RCM 15 had developed a strong reaction to HIV-2 p26 and also a reaction to the HIV-2 gp105 TM trimer. This serological result at day 70 postinoculation of RCM 15 was the same as that seen in the naturally infected RCM 9 ( Fig. 1, HIV-2 lanes) . The two inoculated cynomolgus macaques also seroconverted by 11 days postinoculation (Fig. 2B) . By 90 days after inoculation, macaque H657 had developed a strong response to p26 and to the gp105 trimer of HIV-2. The second macaque, J499, developed a strong p26 response, but its response to gp105 was only slightly more than the background level. Nevertheless, both macaques showed evidence of infection after transfusion with blood from RCM 9. The results showed that RCM 9 had an active infection with an SIV-HIV-related virus that was transmissible to another RCM and to two cynomolgus macaques. Because the blood from RCM 9 was inoculated directly into both the macaques and RCM 15 without laboratory manipulation, inadvertent laboratory contamination could be excluded. Clinical observation for 1 year has shown that both infected mangabeys (RCM 9 and RCM 15) remained clinically normal, with white cell counts and hematocrits in the expected range for healthy monkeys (data not shown). Moreover, no signs of disease have been observed in the macaques after 1 year of observation.
Isolation of SIVrcm. RCM 9 PBMC were cultured in vitro for virus isolation. RCM 9 and RCM 15 PBMC (10 6 /ml) were cocultivated with mitogen-stimulated human PBMC (10 6 /ml) (Fig. 3A) . The infection was monitored by testing for SIVmac p27 antigen in the culture fluids at regular intervals. The virus grew readily and yielded maximal levels of SIVmac p27 reactivity by 8 days postinfection (Fig. 3A) . The PBMC culture media continued to be antigen positive for 30 days, when the cultures were terminated. The p27 antigen was not quantified in nanograms per milliliter, because the assay is specific for SIVmac and quantification of the p27 of an unknown SIV would require homologous standards, which are not yet available. Nevertheless, the SIVmac p27 assay was a reliable qualitative assay for infection and was used to show that the virus readily replicated in vitro in human PBMC.
SIVrcm was also isolated from RCM PBMC without addition of PBMC from seronegative animals. ConA-stimulated PBMC from RCM 9 and from the newly infected RCM 15 ( Fig. 3B) For all other blots, 1:100 dilutions of plasma were used. HIV-2-positive (ϩ) and -negative (Ϫ) control sera were supplied by the manufacturer of the HIV-2 blots. SIVsm-, SIVagm-, and SIVmnd-positive (ϩ) and -negative (Ϫ) control sera were from positive or negative macaques, African green monkeys, and mandrills, respectively. Molecular weight markers for each gel were used to calculate the molecular weights of viral proteins for SIVsm, SIVmnd, and SIVagm. Viral proteins for HIV-2 were identified by the manufacturer of the immunoblots. gp105 is a trimer of the HIV-2 transmembrane protein. The viral polypeptides do not comigrate in the different gels because they were run under different conditions. taken 11 days after inoculation with blood from RCM 9. Day 11 was chosen because this is the time of peak viremia observed in macaques when inoculated intravenously with SIVmac (44) . The kinetics of SIV p27 accumulation in the supernatant fluids (Fig. 3B ) were similar to those obtained when RCM 9 PBMC were cocultivated with human PBMC (Fig. 3A) . However, the p27 levels were not sustained, as would be expected for cell cultures not supplemented with additional uninfected PBMC.
SIVrcm was also grown by cultivation of seronegative RCM PBMC with seropositive RCM 15 cells. RCM 6 was confirmed as seronegative by reaction of its plasma with an HIV-2 immunoblot (data not shown). PBMC were collected from RCM 15 on day 45 postinoculation and cocultured with mitogentreated PBMC from RCM 6. Figure 3A shows that large amounts of p27 antigen were detected in the second week after cocultivation with RCM 6 cells. By day 35, when SIV antigen amounts had declined, fresh RCM 6 PBMC were added, and p27 antigen levels rapidly increased to maximum optical density readings. In contrast, cocultivation of PBMC from the two inoculated macaques did not yield SIV p27 activity when they were cocultured with either human or RCM PBMC. This may have been due to a low virus load in the inoculated macaques or to a cleared infection. Nevertheless, the data in Fig. 3 show that an SIV, whose core antigen serologically cross-reacted with that of SIVmac, was readily isolated from the PBMC of the infected mangabey RCM 9 and that this virus was also recovered from RCM 15 after inoculation with blood from RCM 9.
Adaptation of SIVrcm to human T-cell lines. To obtain sufficient amounts of virus for genetic characterization, attempts were made to grow the virus in CEMx174 and Molt 4 clone 8 cells. These two human T-cell lines were chosen because they readily support growth of various divergent SIVs from African primates (4, 25, 39, 50) . PBMC (10 6 /ml) from RCM 9, the chronically infected household pet, were cocultured with cells (10 6 /ml) from each of the two T-cells lines shown in Fig. 4 . After 14 days of cocultivation, small amounts of p27 antigen were detected in both cell lines; however, viral replication was minimal and transient. No cytopathic effect was observed, and both cell lines grew exponentially until they were terminated 46 days later.
Further attempts to adapt the virus to T cells were made by cocultivating the T-cell lines with RCM 9 PBMC that had been treated to remove CD8-bearing cells. CEMx174 cell cultures still did not produce p27 antigen when maintained for 46 days (Fig. 4) . However, Molt 4 clone 8 cells supported growth of the virus and had sustained p27 optical density values for 3 weeks before a decline was observed. Cell-free fluids from these Molt 4 clone 8 cells were successfully transmitted to uninfected Molt 4 cells and human PBMC, as well as rhesus PBMC (data not shown). Rhesus PBMC cultures yielded the highest p27 level recorded in our laboratory. The 50% tissue culture infective dose of the RCM virus stock was 3.2 ϫ 10 4 /ml when tested with human PBMC.
Amplification of pol and gag fragments from cell cultures infected with SIVrcm. To characterize the newly found SIV at the molecular level, DNA was extracted from the infected Molt 4 clone 8 cell culture shown in Fig. 4 . Attempts to amplify SIVrcm DNA with primers from conserved SIVsm/HIV-2 env regions (3) were negative. However, conserved pol primers (32) yielded a 288-bp fragment of DNA. Pairwise sequence comparison to corresponding pol sequences of other primate lentiviruses revealed an unexpected close relationship to HIV-1 and SIVcpz (data not shown). To confirm this finding and to obtain additional pol sequences for phylogenetic analyses, we extended the pol sequence to 475 bp by using additional pol primers, SS1 and SS2. The leftward primer was taken from positions 179 to 199 of the newly sequenced 288-bp pol fragment, while the rightward primer was taken from a highly 15) transfused with blood from RCM 9. HIV-2 Western blots were used to test for seroconversion as described previously (3) . RCM 15 was a household pet tested and found to be seronegative (Table 1) To amplify a second genomic region, DNA was extracted from SIVrcm-infected human PBMC and used for PCR amplification with conserved gag primers A and B (14) . A 954-bp fragment was obtained and cloned (14) . Both pol and gag fragments were sequenced and subjected to phylogenetic analyses.
Phylogenetic analysis of SIVrcm. Nucleotide distances were calculated for the two genome fragments as described in Materials and Methods. Table 2 shows that the SIVrcm pol fragment was 28.1 to 38.4% distant from the SM, African green monkey, and mandrill lineages. The greatest distance, 43.8%, was from SIVsyk. However, the nucleotide distances from human and chimpanzee immunodeficiency viruses were less, ranging from 18.2 to 26.4%. Results from amino acid sequence comparisons were similar (data not shown). In marked contrast, the gag fragment was 35.2 to 39.0% distant from HIV-1 and SIVcpz. This gag fragment was most distant (45.3%) from SIVmnd and was about equidistant from the SIVagm and SIVsm lineages, (29.81 and 31.8%, respectively) ( Table 2) .
To define the phylogenetic relationships of SIVrcm to members of the other primate lentivirus lineages, trees were constructed from partial gag and pol protein sequences. This analysis revealed significantly discordant phylogenetic positions for SIVrcm in the two genomic regions (Fig. 5) . In the pol tree, SIVrcm grouped with the HIV-1/SIVcpz lineage, and this grouping was supported by 100% of bootstrap values (Fig. 5) . However, in the gag tree, SIVrcm clustered separately from all other HIV and SIV strains and formed a new independent lineage. These findings suggest that the SIVrcm genome is mosaic and possibly is the result of an ancient recombination event involving a member of an independent (sixth) SIV lineage and an ancestor of today's HIV-1/SIVcpz strains. However, the phylogenies shown in Fig. 5 are based on only small sequence fragments, and definitive conclusions concerning the evolutionary history of SIVrcm must await sequence analysis of the entire SIVrcm genome. The new virus was designated SIVrcm95Gab1, according to reference 3, to indicate the host species, the year (1995) and country (Gabon) of origin, and the isolate number (no. 1).
DISCUSSION
In this study we describe a new primate lentivirus which we discovered during a seroprevalence survey of household pet monkeys in Gabon. Detailed characterization revealed that this virus has a number of unique features that distinguish it from other primate lentiviruses. First, SIVrcm was identified in an RCM, a species not previously known to harbor primate lentiviruses. Second, in vitro culture studies indicated that this virus can readily infect human PBMC. This is not the case for most of the other primate lentiviruses (e.g., SIVagm), presumably because of incompatibility of host proteins which need to interact with viral proteins (47, 48) . Third, evolutionary tree analysis revealed that SIVrcm clusters discordantly in different regions of its genome. Although mosaic genomes have been described for various HIV and SIV strains in the past (4, 14, 21) , SIVrcm is the only monkey virus (other than SIVcpz), that has significant sequence homology with HIV-1.
The relationship of SIVrcm to SIVcpz in the pol region raises the question whether SIVrcm may be the result of a recombination event including a member of an independent (sixth) SIV lineage and a divergent SIVcpz strain. In Lambarene, Gabon, where the SIV-positive RCM was found, we did not observe contact between RCM 9 and chimpanzees. Moreover, the owners denied a history of chimpanzee contact with RCM 9. In addition, there are no SIVcpz-seropositive chimpanzees at CIRMF, and RCM 9 was tested before its transport to CIRMF. Therefore, a recent cross-species infection of RCM 9 with a chimpanzee-derived SIV is very unlikely. However, we obviously cannot exclude past cross-species transmission of viruses between chimpanzees and RCMs or between RCMs and other primate species. Thus, additional isolates from RCMs and chimpanzees are needed to understand the increasingly complex HIV-1-SIVcpz-SIVrcm lineage, the extent of sequenced divergence among its members, and potential recombinational events. Moreover, it will be important to determine whether these SIVs occur in free-ranging members of these species.
In vitro studies showed that SIVrcm readily infected human and macaque PBMC. The in vitro yields as measured by 50% tissue culture infective dose were similar to those for infections with SIVmac251 (31). Moreover, in vitro studies showed that SIVrcm replicated in Molt 4 clone 8 cells but not in CEMx174 cells. This finding suggests that SIVrcm and SIVmac251 may not share the same T-cell coreceptors. Indeed, preliminary experiments showed that SIVrcm used the SIV coreceptor "Bonzo" as well as CCR2b, but not rhesus or human CCR5 (26a). This is in contrast to SIVcpz, which uses CCR5 for entry (6) .
In vivo studies showed that inoculation of blood from the SIV-positive RCM into two cynomolgus macaques and one seronegative RCM resulted in seroconversion of all three monkeys. The infection of the macaques and in vitro susceptibility of macaque PBMC suggest that SIVrcm could become pathogenic in this species. Thus far, no disease has been observed in the two cynomolgus macaques, and the virus was not recovered from their PBMC. In contrast, rhesus macaques can be infected, and SIVrcm was recovered from them (47a). Additional in vivo passage experiments will be necessary to address this question.
With the addition of SIVrcm to the family of primate lentiviruses, two distinct SIVs have now been reported to infect household mangabeys in West Africa, i.e., viruses infecting SMs and RCMs. SMs and RCMs are closely related monkeys and represent two of three members of the torquatus group, which lives along the West African coast. The third member is the white-collared mangabey (WCM), Cercocebus torquatus lunulatus (52) . Most primatologists consider these to represent three races of a single species (52) . However, despite the close phylogenetic relationship of their host, SIVrcm95Gab1 is highly divergent from SIVsm (Fig. 5 ). SIVsm and SIVrcm are about 30 to 35% distant from each other in the pol and gag fragments tested (Table 2 and Fig. 5 ). Therefore, SIVrcm is no closer to SIVsm than it is to SIVs of monkeys from entirely different genera. This finding is consistent with the gaps in their natural ranges. The SM range is about 1,500 km to the northwest of the RCM range. Moreover, the RCM range is discontiguous from the SM and WCM ranges, due to an 800-km coastal gap separating the RCMs from both SMs and WCMs (4, 45) . a Genetic distances for gag and pol were calculated for the PCR-derived SIVrcm gag and pol sequences and compared with the values from the corresponding sequences from the database (36) . Sequences were aligned by using Clustal W and adjusted with the multiple-aligned-sequence editor (10) , and distances were calculated by using DOTS (26) . Trees were constructed from partial pol (155 amino acids) and gag (318 amino acids) protein sequences derived by PCR from infected-cell DNA. Sequences were aligned by using CLUSTAL, with minor manual adjustments. Pairwise distances were estimated by using Kimura's two-parameter method (equation 4.14 in reference 24) to correct for superimposed hits. Gaps were excluded from the alignments. Phylogenetic trees were constructed by the neighbor-joining method as before (4, 14) , and their reliabilities were estimated from 1,000 bootstrap samples. These methods were implemented by CLUSTAL W and programs from the PHYLIP package (12) . Branch lengths are drawn to scale. Values at nodes indicate the percentages of bootstraps in which the cluster is supported. Clusters found in Ͼ80% of 1,000 bootstraps are indicated. The position of the newly identified SIVrcm strain is boxed.
This 800-km gap is known as the Dahomey gap and is a savannah barrier between the Upper and Lower Guinea Forest (45) that separates the ranges of the torquatus group of mangabeys. The gap most likely formed about 5,000 years ago when the climate became arid. Therefore, although RCMs and SMs are members of the same species, they have been separated for thousands of years. The phylogenetic data on this group of monkeys suggest that the distinct races emerged 100,000 years ago (17) , but data are limited. The amount of divergence found between SIVsm and SIVrcm is consistent with their hosts being isolated geographically for an extended time. However, there is not enough information to determine if an ancestor of SIVrcm and SIVsm entered their respective hosts before the monkeys diverged.
The WCM, the third member of the torquatus group, has been reported to be infected with an SIV that is distinct from SIVsm (49). However, this SIVwcm is closely related to SIVagmTYO (39) . It is unlikely that SIVwcm represents a natural infection of WCMs in their home range in West Africa, because the SIV-positive WCMs had been housed for many years in East Africa at a primate facility where SIVagmTYO occurs in the African green monkey colony (40) . No blood specimens were available before transport to East Africa. Thus, there is no independent confirmation that the SIVagmlike virus was a preexisting infection of the WCMs. Therefore, it is not known whether the WCMs naturally harbor SIV. The discovery of SIVrcm thus emphasizes the need to study WCMs in their natural range, which is adjacent to the SM range. Identification and characterization of a naturally occurring SIV in the WCM would be important for understanding the SIVs that infect the torquatus group of mangabeys.
Cross-species virus transmissions continue to be a major concern as a potential source of new human viruses, including new HIV variants as well as nonretroviruses such as Ebola virus. Further research should include human seroprevalence and virological studies in the home range of RCMs to determine if SIVrcm has infected humans.
